
504. 
INDIVIDUAL 
MEMORY 



I/O 


-501 


I/O 


-502 


I/O 


PROCESSOR 




PROCESSOR 




PROCESSOR 




505^ 




506x 





i ,— i judm — 

A j INDIVIDUAL n | 
f 1 — 1 MEMORY 1 — 1 



I/O 
PROCESSOR 



509 

INDIVIDUAL 
MEMORY 



I 



p508 



DRIVE 
PORT 



INDIVIDUAL 
MEMORY 



-503 



COMMON 
MEMORY /CACHE 
MEMORY 



-507 



STORAGE 
CONTROLLER 



510 



301 



7 

601 



SOURCE VOLUME 

<c 



TARGET VOLUME 



> 
602 



r 



VOLUME 
FOR PAIR 
OPERATION 



603 



604 



VOLUME FOR 

BACKUP 
PROCESSING. 



STORAGE 
DEVICE 



STORAGE SYSTEM 
300 



302 



2/11 



FIG. 2 



r 



< 



COMMON MEMORY 



510 



BACKUP PROCESSING-AND-MANAGEMENT AREA 



BACKUP PARAMETER INFORMATION 




511 


SOURCE VOLUME NUMBER 




512 


TARGET VOLUME NUMBER 


513 


PAIR VOLUME DIFFERENCE INFORMATION 


514 


PAIR STATE INFORMATION (SOURCE VOLUME) 




516 


PAIR STATE INFORMATION (TARGET VOLUME) 




517 



CACHE MEMORY 



515 



BACKUP DATA STORAGE AREA 



3/11 



FIG. 3 



(1) INSTRUCTION COMMAND 
FOR START OF BACKUP 




4/11 



FIG. 4 



SERVER 



STORAGE CONTROLLER (301) 



CLIENT (101) 



BACKUP (102) 



PROCESSOR (501) 



PROCESSOR (502) 



PROCESSOR (503) 



(2) INSTRUCTION 
COMMAND FOR. 
SPLITTING PAIR 
VOLUMES — 



(1) INSTRUCTION 
COMMAND FOR 
START OF BACKUP 



(4) REPORT OF 
END OF 
SPLITTING 



•PROCESSING FOR 
SPLITTING PAIR 
VOLUMES 

(3) REPORT 
OF END OF 
SPLITTING 



(5) INSTRUCTION 
COMMAND FOR 
BACKUP 



A 



PROCESSOR 508 i 

COPIES 
DIFFERENTIAL 
DATA IN THE 
BACKGROUND 



RECEIVE COMMAND 
ANALYZE DATA 
BACKUP PROCESSING 
INSTRUCTION — ' 



END OF BACKUP 
PROCESSING 



■(8) REPORT OF END 



CHECK PAIRED 
STATE 

CHECK BACKED-UP 
DATA 

-(6) WHEN DATA 
IS NOT REFLECTED 
FROM SOURCE 
VOLUME 601 TO 
TARGET VOLUME 602, 
DATA ABOUT RANGE 
TO BE BACKED UP IS 
REFLECTED FROM 
SOURCE VOLUME TO 
TARGET VOLUME 
•(7) TRANSFER 
BACKED-UP DATA 
TO TAPE DEVICE 303 
•REPORT OF END 



5/11 



FIG. 5 



(1) INSTRUCTION COMMAND 
FOR START OF BACKUP 




6/11 



FIG. 6 



SERVER 



STORAGE CONTROLLER (301) 



CLIENT (101) 



BACKUP (102) 



PROCESSOR (501) 



PROCESSOR (502) PROCESSOR (503) 



(2) INSTRUCTION 
FOR SPLITTING PAIR 
VOLUMES 



(1) INSTRUCTION 
COMMAND FOR 
START OF BACKUP 



(4) REPORT OF 
END OF 
SPLITTING 



•PROCESSING FOR 
SPLITTING PAIR 
VOLUMES 

•(3) REPORT 
•OF END OF 
SPLITTING 



(5) INSTRUCTION 
FOR BACKUP " 



A 



PROCESSOR 508 i 

COPIES 
DIFFERENTIAL 
DATA IN THE 
BACKGROUND 



RECEIVE COMMAND 
ANALYZE DATA 
BACKUP PROCESSING 
INSTRUCTION — 1 




(6) CHECK PAIRED 
STATE 



PREPARE DATA 
TO BE BACKED UP 

(7) TRANSFER 
BACKED-UPDATA 
TO TAPE DEVICE 
303 

REPORT OF END 



(8) REPORT OF END 



END OF BACKUP 
PROCESSING 



7/11 



FIG. 7 



(1) INSTRUCTION COMMAND 
FOR START OF BACKUP 




PAIR SPLIT 



8/11 



FIG. 8 



(1) INSTRUCTION COMMAND 
FOR START OF BACKUP 




9/11 



FIG. 9 



SERVER 



STORAGE CONTROLLER (301) 



CLIENT (101) 



BACKUP (102) 



PROCESSOR (501) 



PROCESSOR (502) 



PROCESSOR (503) 



(2) INSTRUCTION 
FOR SPLITTI NG PAIR 
VOLUMES 



(1) COMMAND FOR 
START OF BACKUP 



■ PROCESSING FOR 
SPLITTING PAIR 
VOLUMES 



(4) REPORT OF 
END OF 
SPLITTING 



(3) REPORT 
OF END OF 
SPLITTING 



(5) INSTRUCTION 
FOR BACKUP ~ 



A 



PROCESSOR 508 i 

COPIES 
DIFFERENTIAL 
DATA IN THE 
BACKGROUND 



■ RECEIVE COMMAND 
ANALYZE DATA 
BACKUP PROCESSING 
INSTRUCTION — 



lv 



END OF BACKUP 
PROCESSING 



•CHECK PAIRED 
STATE 

• CHECK BACKED-UP 
DATA 

-♦WHERE UNREFLECTED 
DATA FROM SOURCE 
VOLUME 601 TO TARGET 
VOLUME 602 EXISTS, (6) 
UNREFLECTED DATA 
FROM SOURCE VOLUME 
AND (7) REFLECTED 
DATA ARE FROM 
TARGET VOLUME TO 
THEIR RESPECTIVE 
BACKUP STORAGE 
AREAS 

•(8) MERGE WITH 
TAPE DEVICE 303 
AND TRANSFER 
BACKED-UP DATA 

•REPORT OF END 



(9) REPORT OF END 



10/11 



FIG. 10 



(1) INSTRUCTION COMMAND 
FOR START OF BACKUP 



(2) HALT I/O 



(5) REPORT OF END OF 
PAIR SPLITTING 




NORMAL 
I/O 



11/11 



FIG. 11 



SERVER 
CLIENT (101) 



BACKUP (102) 



STORAGE CONTROLLER (301) 



PROCESSOR (508) 



PROCESSOR (502) 



PROCESSOR (503) 



(2) ADJUST TIMING OF 
START OF BACKUP 
(HALT I/O) 



(1) INSTRUCTION 
COMMAND FOR 
START OF BACKUP 



(3) INSTRUCTION 
COMMAND FOR 
BACKUP 



(6) REPORT OF END 
OF SPLITTING 



RESUME I/O 



A-., 



MONITOR STATE 
OR PROCESSING 



A 



PROCESSOR 508 ^ 
COPIES • 
DIFFERENTIAL 
DATA IN THE 
BACKGROUND 



RECEIVE COMMAND 

(4) PROCESSING FOR 
SPLITTING PAIR 
VOLUMES 

(5) REPORT OF END 
.OF SPLITTING 

•ANALYZE DATA 

•REPORT OF BACKUP 
PROCESSING 



V 



•CHECK PAIRED 
STATE 

• CHECK BACKED-UP 
DATA 

^(7) WHERE DATA 
IS NOT REFLECTED 
FROM SOURCE 
VOLUME 601 TO 
TARGET VOLUME 602, 
DATA IS REFLECTED 
FROM SOURCE 
VOLUME TO TARGET 
VOLUME 

•(8) TRANSFER 
BACKED-UP DATA 
TO TAPE DEVICE 303 

•REPORT OF END 



END OF BACKUP 
PROCESSING 



V 



END OF 
PROCESSING 



